We present the temperature dependence of the specific heat, without external magnetic field and with 9 T, for LaMnO 3 , La 1.35 Sr 1.65 Mn 2 O 7 , La 1.5 Sr 0.5 NiO 4 and La 1.5 Sr 0.5 CoO 4 single crystals. We found that spin-wave excitations in the ferromagnetic and bilayer-structure La 1.35 Sr 1.65 Mn 2 O 7 were suppressed by the 9 T magnetic field. On the other hand, the external magnetic field had no effect in the specific heat of the other three antiferromagnetic samples.
The well known LaMnO 3 is an antiferromagnetic insulator with 3D characteristics. The specific heat at low temperature, for LaMnO 3+δ samples, was found by L. Ghivelder et al. [9] to be very sensitive to small variations of δ. Previous specific heat measurements in the related Nd 0.5 Sr 0.5 MnO 3 , Nd 0.5 Ca 0.5 MnO 3 , Sm 0.5 Ca 0.5 MnO 3 , Dy 0.5 Ca 0.5 MnO 3 and Ho 0.5 Ca 0.5 MnO 3 samples revealed a Schottky-like anomaly at low temperatures [10] , [11] .
Differently from the LaMnO 3 crystal, the La doping, leading to a metallic superconductor phase at moderate hole concentration [13] , La 2 NiO 4 remains nonmetallic up to quite large hole concentrations [14] . R. Kajimoto et al. [15] studied the CO in La 1.5 Sr 0.5 NiO 4 with neutron diffraction technique. They found a rearrangement of CO from checkerboard-type to stripe-type as a function of temperature. In their measurements the stripe phase persisted up to x = 0.7 for highly hole-doped samples of Nd 2−x Sr x NiO 4 with 0.45 ≤ x ≤ 0.7.
A large number of papers discuss the properties of Mn, Co and Ni perovskite compounds treated separately. However, to our knowledge, a comparative study of the low temperature specific heat for these perovskite families is missing. Here, we present the temperature dependence of the specific heat, without external magnetic field (H) and with H=9 T, for were grown by the floating zone method described elsewhere [16] . The magnetization measurements were done with a Quantum Design MPMS-5S SQUID magnetometer. Specific heat measurements were made with a Quantum Design PPMS calorimeter that uses a two relaxation times technique, and data was always collected during sample cooling. The intensity of the heat pulse applied to the sample was calculated to produce a variation in the temperature bath of 0.5 %. Experimental errors during the specific heat and magnetization measurements were lower than 1 % for all temperatures and samples.
III. RESULTS AND DISCUSSION
Specific heat measurements at low temperatures give valuable information about the ground state excitations. In contrast to magnetization, which has a vector character, the specific heat is an scalar property. Figures 1a, 1b, 1c figure 1 indicate the fitting of the experimental data between 2 and 30 K by the following expression [17] :
The whole temperature interval, from 2 K to 30 K, was possible to be fitted with natural values of n from 0 to 4. C is the specific heat, T is the temperature and β parameters represent the contributions of electron interactions (β 1 ), ferromagnetic spin waves (β 3/2 ) and phonon modes (β 3 , β 5 , β 7 and β 9 ). The coefficient β 1 (n=0) is also known as γ, and β 3 (n=1) as β. The results of the specific heat data fitting are shown in Table 1 .
It is worth stressing that, differently from the LaMnO 3 crystal, the La are electrical insulators at low temperatures, and applied magnetic fields up to 9 T are not strong enough to destroy this characteristic [12] , [14] , [18] . Therefore, we should not expect for the previous three crystals the linear contribution from free electrons to the specific heat. However, other kind of many-body excitations could also lead to a linear contribution [19] . On the other hand, the La Okuda et al. [8] found that the decrease of specific heat at low temperatures, due to an applied magnetic field of 9 T, was about ten times larger in a La Martinho et al. [22] interpreted the specific heat of La 2−2x Sr 1+2x Mn 2 O 7 samples (0.29<x <0.51) as thermal excitations of a two-dimensional gas of ferromagnetic magnons. However, they did not discuss the very low temperature interval (below 4 K). In figure 3 we re-scale the specific heat data in the temperature interval below 4 K for the La . In a superconductor an exponential decay in the specific heat is interpreted as the opening of a gap in the electronic structure [23] . However, our sample, differently from superconductors, did not show a noticeable dependence with a magnetic field up to 9 T. If a BCS-like theory [23] were to be valid in this crystal (E gap = 7/2 k B T c ) the sample should have a corresponding critical temperature (T c ) at about 2 K. clearly necessary to elucidate better these points.
IV. CONCLUSIONS
Single crystals of LaMnO 3 , La are suppressed by a 9 T magnetic field as indicated by specific heat measurements. This is attributed to the reduced magnetic dimensionality. The effect is larger than in the case of 3D compounds, but not as large as expected in an ideal 2D system.
Unlike a previous report [8] , we found that the quasi-2D confinement of the electrons in La 
